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(19)— 2 times (15) gives, 
(8a*b+2ab*-b*--fia»)x l +(2a*b t -8a*b + 2ab*)x-a*b*-4:a*b*=0 (20). 

6 times (19)— (6— 4a) times (15) gives, 

(8a a +b 3 -14a i b)x 3 + (ab i + 10a 3 b-Sa i b i )x-i-Sa s b s -2a s b i =0 (21). 

(8a 3 +6 3 -14a*&) times (20)-(8a s &+2a6 2 -6 3 -6a 3 ) times (21) gives, 

14a 3 & 3 +16a 5 & + 8a 8 6*-28a*6 !! -3ao' i 
x ~ 4a s -38rt 3 6* + 8o6« + 18a 8 6 3 -36 6 C >' 

(8a— 26) times (20) + (4a + 6) times (21) gives, 

_ 10a 3 6 ii -24a*o + 8a i! & 3 -3a6« 
* ~14a 2 6 ! + 16a« +8a6 3 -28a 3 6-36 1 { '' 

From (22) and (23) we get, 

9&« + 16a/&*-148a*6 8 -144a s fi*+468a*&-176a«=0 (24). 

Let h/a-=v, then (24) becomes, 

9» 5 + 16» 4 -148i> 3 -144t> 8 +468i;-176=0. 

.-. v=l. 12257. .-. 5=1. 12257a. .-. a=.89086. 

The published solution assumes that both curves coincide at their crunodes. 
This is not what the problem calls for. The above solution realizes in every re- 
spect the demands of the problem. 



MECHANICS. 



Conducted by B. F. FINKEL, Springfield, Mo. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

44. Proposed by 0. W. ANTH0NT, H. Sc, Columbian University, Washington, D. C. 

There is a triangle whose sides repulse a center of force within the triangle with an 
intensity that varies inversely as the distance of the center of force from each point of 
the sides of the triangle. What is the position of equilibrium of the center ? 
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Solution by G. B. H. ZEER, A. M., Ph. D., Texarkana, Arkansas. 

Let BC=a, AO=b, AB=c, AP=h, BP=k, CP=l, AL=m, PL=n, 
AAPB=p, LBPC=r, lAPC=S. 

Then p =eoBr i(—^ r -), r==C o^( m ), J=cob-i( m j, 

h i =m i +n*, k 2 =(c—m) 2 +n s ,l e =(bcosA-m) s + (bsmA-ny. 

If P be the required point, A origin, AX, AY, axes, AM—x, p=density 
and u area of cross section of the lines perpendicular to their length, r~mass of 
P t ;u=some constant, then the attraction on M is, 



fxvpndx 



/xvpxdx 



PM {m 3 + (m-a;) 8 }i 



Call pvfm, Q. Then the resolved part of the 
force parallel to axis of X is, 

Q(m— x)dx 



n* + (m-xy ' 
and the resolved part parallel to the axis of Y is, 

Qudx 



V. W 2 +(«l— »)* I 



m 8 + (»i— a:) 2 ' 

« 2 +(c— m) 2 




ra 2 + m 2 j ' 
.-. PZ>=Qlog(fc/fc), PE=Q\og(l/k), PF=Q\og(h/l). 

PQ=-Qf "jf 8 ^=-Q{tan-i(m/n)+tan-£=^-}. 

J o w 2 + (m— xy l n ' 

.-. PG=-Qi3, PH=-Q r , PK=-Q8. 

If the resultant of two forces is equal to the third, the three forces are in 
equilibrium. 

Regarding PD, PE, PF as three forces and PG, PII, PK as three forces, 
we get, 



{lag(fcA)} 8 + {Ioga/fc)} 2 + 21og(fcA)loga/fc)cosS={log(V0} s 
,3«+ r 2 -2/3rsinP=S 2 



! 



■ d). 
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{logG/i')} 2 + {log(V0} 8 +21oga/*)log(V0cosC=={log(fc//>)} s 



• (2). 

{log(A/i)} 8 + {log(i//i)} 8 +21og(7i/Z)log(iA)cos^={log(J/i)} 3 ") 

f (3). 

j3*+d*-2,9damA=r' ) 

Substituting the values of h, k, I, ft, y, d in terms of m, n in either (1), 
(2), or (3), we get, in either case, two equations in m and n from which, if possi- 
ble, the values of m and n may be found and the point P determined. 



PROBLEMS FOR SOLUTION. 



ARITHMETIC. 

80. Proposed by CHARLES C. CEOSS, Laytonsvillo, Maryland. 

From a cask containing 10 gallons of wine, a servant drew off 1 gallon each day, for 
five days, each time supplying the deficiency by adding a gallon of water. Afterwards, 
fearing detection, he again drew off a gallon a day for five days, adding each time a gallon 
of wine. How many gallons of water still remained in the cask? [From Quackenbos' Ar- 
ithmetic] 

81. Proposed by B. F. PINKEL, A. M., M. So., Professor of Mathematics and Physics, Drury College, 
Springfield, Missouri. 

How far will a body fall in the first second on the sun, the density of the sun being 
25 times that of the earth and its diameter 866400 miles? 

82. Proposed by CHARLES C. CROSS, Laytonsville, Maryland. 

Two men, A and B, started from the same point at the same time ; A traveled south- 
east for 10 hours and at the rate of 10 miles per hour, and B due south for the same time, 
going 6 miles per hour; they then turned and traveled directly towards each other at the 
same rates respectively, till they met. How far did each man travel? 



DIOPHANTINE ANALYSIS. 

53. Proposed by 0. W. ANTHONY, M. So., Professor of Mathematics, Columbian University, Washing- 
ton, 0. C. 

Construct a general Magic Square whose sum is 3m. 

56. Proposed by G. B. M. ZERR, A. M., Ph. ])., Texarkana, Arkansas. 

If *(R) is the number of integers which are less than R and prime to it, and if y is 
prime to ii, show that yKR) — J^Xmod./J). 

57. Proposed by J0SIAH H. DRUMM0ND, LL. D., Portland, Maine. 

Each of Jive of the digits may be the terminal figure of a perfect integral square. 
Each of eighteen combinations of two digits may be the two terminal figures of an integral 
square. Each of one hundred and nineteen combinations of three digits may be the three 
terminal figures of an integral square. Under these conditions, what is the greatest number 
of arrangements of the nine digits, all taken together, whose three terminal figures shall 
be those of a square number? 



